The relative efficiency of farming under tenancy systems in Bangladesh was measured in this study. Thirty cash tenants and 30 share tenants were randomly selected for data collection through field survey method from Narayanpur and Bhabokhali villages under Sadar upazila of Mymensingh district. The functional analysis of the study was based on Boro rice. The land tenancy situation in rural Bangladesh was explored in this study with a reasonable high incidence of owners who cultivate their own land in comparison to owner-cum-tenants and tenants. A number of tenurial arrangements including sharing agreements were also revealed in the study villages. Share tenant farmers earned significantly lower net return (Tk. 19,252.18) than the cash tenant farmers (Tk. 22,815.89) from Boro rice production. However, Boro rice production was profitable from the viewpoint of both tenant operators. Finally, the study tested and confirmed that all the explanatory variables (key production inputs) included in the CobbDouglas revenue type production function model were important for explaining the variations in gross returns under both tenancy arrangements.
INTRODUCTION
Land is a limited resource and its distribution as well as tenure structures are viewed as key issues in nation's developmental strategy. Bangladesh has a long history of inequitable access to land. About fifty two percent of the rural population, which accounts for almost 75 percent of the country's population, is landless or holds less than 0.5 acre of land. One percent of landowners own more than 7.5 acres. Ten percent of landowners own between 2.5 and 7.5 acres. The remaining 89 percent of landowners own less than 2.5 acres. Thirty nine percent have less than 0.5 acre. However, such inequity exists despite a series of land reforms in the 1950s and 1960s that included tenancy reforms, imposed ceilings on landholdings and provided for the distribution of public land to the landless (GOB, 2008; Uddin and Haque, 2009 ).
The term tenure means the bundle of rights an individual, household or community may have with respect to land or water or other resources for that matter. With land tenure, the meaning is restricted to rights related to land, their origin and their operation (Bruce, 1993) . According to FAO (1993) , land tenure is the relationship, whether legally or customarily defined, among people, as individuals or groups, with respect to land. In simple terms, land tenure systems determine who can use what resources for how long and under what conditions. Land tenure systems affect agricultural productivity by influencing the efficient use of inputs and adoption of modern technology. The development of agriculture sector is very much urgent for poverty reduction and sustainable development of the country. Despite steady progress towards industrialization, agriculture remains the most important sector in Bangladesh. About 20 percent of Gross Domestic Product (GDP) of the country comes from agriculture sector (BBS, 2011) . During the last decade, significant changes took place in agriculture sector which include, among others, new production structure, use of high yielding varieties supported by fertilizers, pesticides, mechanized cultivation, irrigation, etc. All these changes have contributed much to the increased production of food grains. However, the land available for crop cultivation has been shrinking at round 1 percent per annum, which meant a reduction of average farm size from 0.81 ha in 1996 and further to 0.49 ha in 2005 with concomitant increase in fragmentation and subdivision of holdings. Moreover, cultivable land has gradually been degrading due to rice mono-cropping year after year (Mandal, 2007) . Thus, issues relating to land tenure systems are the most aggressive in addressing the challenges of agricultural productivity in Bangladesh.
In present farming system of Bangladesh, tenancy systems occupy a considerable percentage of socioeconomic reasons which turn a farmer to be tenant (Khan, 2008) . Otsuka (2007) stated that household farming or owner cultivation is the optimum form of production organization in agriculture in the context of Asian countries. In contrast, tenant cultivation is widely believed to be inefficient because of the adverse effect of tenure insecurity on long term investments as well as the disincentive effect of output sharing on work effort. Consequently, these inefficiencies affect the agricultural productivity. In view of these facts, the relative efficiency of farming under tenancy systems in Bangladesh is measured in this study. The functional analysis of the study was based on Boro rice. Therefore, the study has some specific objectives such as: (i) to document the present status of land tenure system; and (ii) to estimate the profitability of Boro rice and the contribution of key inputs to the production process of Boro rice of tenant farmers (share tenant and cash tenant). The hypotheses which guided the present study are: (i) Boro rice production is not profitable from the viewpoint of tenant farmers; and (ii) Production inputs do not have any significant impact on Boro rice production under tenancy arrangements.
RESEARCH METHODS
Primary data for the study was collected from two adjacent villages namely, Narayanpur and Bhabokhali under Sadar Upazila of Mymensingh district. A total of 60 farmers (30 share tenant and 30 cash tenant) were selected for discussion and necessary data collection using random sampling technique. A list of various tenurial categories prevailing in the research areas was made with the help of local Sub Assistant Agricultural Officer (SAAO), village leaders and Union Parishad members of the areas. Besides, focus group discussion (FGD) of participatory rural appraisal (PRA) was conducted, being assisted by local leaders to collect data especially for assessing present status of land tenure system in the study area and also to cross check the collected data. Data were collected through direct interviews by making personal visits of the researcher to the house of selected farmers. A combination of descriptive and statistical techniques as demanded by the study was used to achieve the objectives and to get the meaningful results. Various descriptive statistical measures (i.e., sum, average, percentages, etc.) were used to examine the objective (i). Profit equation and multiple regression analysis were employed for testing the hypotheses (i) and (ii). Profit equation of the following algebraic form was used:
Where, II = Net return (Tk./ha); P y1 = Price per unit of the i-th produce (Tk./kg); Y 1 = Quantity of the i-th produce (Kg/ha); P x1 = Price per unit of the i-th inputs (Tk./kg); X 1 = Quantity of the i-th inputs (Kg/ha); TFC = Total fixed costs (Tk.); and i = 1,2,3,…,n (number of items).
Cobb-Douglas revenue type production function of the following algebraic form was used in this research: 
RESULTS AND DISCUSSION

Present status of land tenure system
Since the emergence, tenurial arrangements in Bangladesh are continually changing. The present land tenure system has emerged from the Land Reform Act of 1950 which abolished the Zamindar or Landlord system introduced by the British colonial rulers and ensured property rights for the farmers and dwellers. However, it had not been able to ensure equitable land distribution to people of all tiers of the society. The local elite and powerful people absorbed the benefits of land reform and became the owners of vast areas of land in the context of Bangladesh (Uddin and Haque, 2009 ). There are three typical types of farm holdings found in Bangladesh-farms operated by the owners, owner-cumtenant farms and tenant farms.
The land tenancy situation in rural Bangladesh shows a reasonable high incidence of owners, who cultivate their own land (69.76 percent of total farm holdings in 2005) in comparison to owner-cum-tenant (23.73 percent) and tenants (6.51 percent) as revealed by 
Tenancy arrangements in Bangladesh
Tenant households are those households who pay rent (either in cash or in kind) to use land for cultivation or other purposes owned by another. Agriculture Census (2008) suggests that there are 8,418 thousand tenant households in the country which account for 29.36 percent of total households. Out of 29.36 percent tenant households, 1.60 percent is in urban areas and 27.76 percent are in rural areas (Table 2) . A substantial proportion of land in rural areas is owned by absentee landlords, most of whom reside in urban areas. They let their land under sharecropping arrangements (Uddin and Haque, 2009 ). The term sharecropping has come from the concept of share rent. Payment in kind is called 'share rent' and the system is considered as function of output by the share cropper. The farmers who operate on share arrangements are locally called Borgadar (Khan, 2008) . The proportion of area under tenancy is observed to increase from about 17 percent of the operated area in 1983/84 to about 22 per cent in 1996 (BBS, 2005) . This change may be due to the rapid rural-urban migration along with the increase of absentee land owners and the abandonment of some farms in favor of taking up rural non-farm occupations. There cannot be any denying of the fact that the current low productivity of agriculture is due to complex land ownership, acute sub-division and fragmentation of land holdings and absentee land ownership.
Recently, the extent of share tenancy in rural Bangladesh has been declining giving way to fixed rent tenancy or cash tenancy and medium term leasing arrangements. These institutional changes are assumed to enable tenants to derive some of the benefits of additional investment in agriculture inputs. Cash tenancy has been crop and season specific and has been confined to the cultivation of HYV rice in the Boro and Aman season. Thus, households associated with fixed rent contracts have the lowest crop diversity. Productivity is also higher on fixed-rented land than on sharecropped land (Uddin and Haque, 2009 ).
Land tenure arrangements in the study area The study villages, i.e., Narayanpur and Bhabokhali villages were found to have practiced a variety of tenurial arrangements. According to the information provided by the Sub Assistant Agricultural Officer (SAAO) and respondents in the locality, the distribution of farm operators by tenurial status presented in Table 4 was found in the research areas. Traditionally, share tenancy was the most common tenancy arrangement in the villages. However, farmers are gradually shifting from share tenancy to cash tenancy arrangement in the recent days. Mortgaging contracts arise in the face of financial crisis and this is the most common source of informal credit for the poor farmers. Some farmers mortgage-out their plots in order to efficiently cultivate other remaining crop fields. The sub-mortgage tenancy arrangements induce the mortgage tenants to further rent out the mortgaged land to another farmer. This arrangement is becoming a common phenomenon day by day. Generally, the lease contracts are adopted for fish culture in both the villages.
Because of the prevalence of a good number of share and cash tenancy arrangements in the villages, the study has attempted to assess the productivity performances of these two major tenure groups. Under share tenancy, a number of sharing agreements were practiced. The traditional 50:50 crop sharing was the common practice where land owner did not share any input cost but received half of the produce. However, this situation is changing. Some other agreements were also observed among the sampled households (share tenant) which are presented in Table 5 . 
Profitability of Boro rice production
For estimating net return per hectare of Boro rice production for both share tenants and cash tenants, at first the costs of production and then the value of output (gross return) was calculated to obtain the value of net return by deducting the costs from the gross return. The results of the estimation are presented in Table 6 for both share and cash tenant farmers. 
Estimation of costs
Costs are the expenses incurred in organizing and carrying out the production process (Doll and Orazem, 1984) . These include variable costs and fixed costs of production. The variable costs of Boro rice from the viewpoint of tenant farmers include the cost of human labor (both home supplied and purchased), power tiller for land preparation, seed, fertilizer, manure, irrigation and insecticide. Here, the fixed costs include interest on operating cost, land rental value and depreciation of farm implements. Farmers used both home supplied and purchased inputs. The costs of the purchased inputs were estimated on the basis of the actual payments made by the farmers and for home supplied inputs, opportunity cost principle was applied to determine their value.
Estimation of gross return
Per hectare gross return from Boro rice production includes the monetary value of physical produces obtained from the production process. Here, the output includes the physical quantities of main product (paddy) and by-product (paddy straw). Total return was estimated by multiplying the total physical quantities of both main product and byproduct by their respective market prices.
Results of profitability analysis:
The results presented in Table 6 clearly indicate that Boro rice cultivation was profitable from the viewpoint of both tenant operators. In fact, per hectare net return of share tenant was Tk. 19,252.18 and that of cash tenant was Tk. 22,815.89 which indicates that cash tenants earned more profit (Tk. 3,563.72) than the share tenants. The difference in profit earned between the cash tenant and share tenant operators was statistically significant at 10 percent probability level as indicated by the t-value in Table 7 . Fifty : fifty crop sharing which was the most common sharing arrangement in the study area may give a reasonable explanation for the difference in profit earned between the cash tenant and share tenant operators. In this sharing arrangement, the share tenants do not get any return for their labour and management inputs. This acts as a disincentive among the share tenant operators which ultimately affects the intensification of production as well as the returns from production as compared to cash tenants who give a fixed amount to the landowner on receiving a share of input costs by the landowners. This is the fact which can be concluded through this research in the study area.
Although there was significant difference in the profit earned between cash tenants and share tenants, the above finding supports the rejection of hypothesis (i). Eventually, it can be concluded that Boro rice production was profitable from the viewpoint of both tenant operators.
Contribution of production inputs on Boro rice production under tenancy arrangements
Cobb-Douglas revenue type production function of the following form was chosen for estimating the impact of key variables to the production process of Boro rice under tenancy (share and cash tenancy) arrangements. Under both arrangements, six variables were identified as key contributor to the production process. These are human labor cost (X 1 ), power tiller cost (X 2 ), seed cost (X 3 ), fertilizer cost (X 4 ), irrigation cost (X 5 ) and insecticide cost (X 6 ). There are many other variables (e.g., climatic conditions, soil fertility, time of sowing, management, etc.) which affect the production process directly or indirectly. However, these were not considered in this study.
The individual contribution of key inputs to the production process of Boro rice can be seen from the estimates of their respective coefficients. Most of the inputs included in the models were found to have significant impact on the production process of Boro rice under both tenancy arrangements. Power tiller had insignificant impact on Boro rice production under share tenancy arrangement but a significant and negative impact under cash tenancy arrangement. This negativity impact may be due to the fact that cash tenants in the study area were spending more than required amount for preparing their Boro rice field. Insecticides were found to have a negative and insignificant impact. Excessive usage of insecticides made by the tenant operators in the study area yielded negative and insignificant value of the coefficient. Cobb-Douglas revenue type production function fitted well for Boro rice production under tenancy arrangements as indicated by the R 2 values (0.702 for share tenants and 0.707 for cash tenants) and F-values (9.030 for share tenants and 9.245 for cash tenants). The F-values were highly significant at 1 percent probability level (Table 8) . Note: *** Significant at 1 percent level, ** Significant at 5 percent level, * Significant at 10 percent level
The values of returns to scale were 1.581 and 1.612 for share tenant and cash tenant farmers. That is, the production function exhibits increasing returns to scale and both category of tenant farmers were operating in the first stage of production. The tenant farmers were receiving relatively lower yield per hectare in the study area. Thus, they have a greater scope for increasing their Boro rice production by applying more inputs.
Therefore, based on the above findings it can be concluded that variables (production inputs) included in the model had significant impact on the production process of Boro rice under tenancy arrangements. They were responsible either individually or jointly for variation in gross return which rejects hypothesis (ii).
CONCLUSION
The study highlighted the fact that there were productivity differences between the share tenants and cash tenants due to the differences in resource endowments. Cash tenants earned more profit than share tenants from Boro rice production. Majority of the share tenants were receiving only half of the produce after investing in all the costs of production along with the share of their labor and management inputs although the picture was different for some share tenants who gave one third of the produce to landowner as rent. This somewhat acts as a disincentive towards intensive cultivation of land. Therefore, the existing sharing system between landowner and tenants should be uniform and modified throughout the study areas. The Tebhaga system should be implemented in all the areas of Bangladesh.
